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Source Test Report 

Cer11fica11on Starement 

Alliance Technical Group. LLC (Alliance) has completed the source testing as described in this report. Results 
apply only to the source(s) tested and operating condition(s) for the specific test date(s) and time(s) identified within 
this report. All results are intended to be considered in their entirety. and Alliance is not responsible for use of less 
than the complete test report without written consent. This report shall not be reproduced in full or in part without 
written approval from the customer. 

To the best o f my knowledge and abil ities. all information. facts, and test data are correct. Data presented in this 
report has been checked for completeness and is accurate, error-free, and legible. Onsite testing was conducted in 
accordance with approved internal Standard Operating Procedures. Any deviations or problems are detailed in the 
relevant sections in the test report. 

This report is only considered valid once an authorized representative of All iance has signed in the space provided 
below; any other version is considered draft. This document was prepared in portable document format (.pd!) and 
contains pages as identified in the bottom footer of this document. 

11 /28/23 
Micheal Kelley ---..; Date 

Alliance Technical Croup, L C 
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1.0 Introduction 

Source Test Report 
lnrroduct10n 

Alliance Technical Group. LLC (Alliance) was retained by Great Lakes Water Authority (GLWA) to conduct 

compliance testing at the Water Resource Recovery Facility (WRRF) in Detroit. Michigan (Ml). Portions of the 

facility are subject to 40 Code of Federal Regulations (CFR) Part 60 Subpart MMMM. The facility operates under 

the Renewable Operating Permit. (ROP) No. MI-ROP-B2103-2014d. Testing was conducted to determine the 

emission rate of nitrogen oxides (NOx). at the exhausts of Multiple Hearth Incinerators EUINC7. EUINC8, EUINC9 

and EUINCI0. 

1.1 Facility Description 
GL WA operates an incineration complex. The incineration complex contains eight sewage sludge incinerators 

subject to the 40 CFR Part 60, Subpart MMMM emissions guidelines though Rule 972. Sludge is dewatered with 

belt filter presses and conveyed to the multiple hearth furnaces with belt conveyors. The sludge conveyors are 

equipped with weigh scales for continuous monitoring of the amount of sludge being incinerated. The dewatered 

sludge is introduced at the top hearth and rabbled down through successive hearths in a spiral path. The moisture in 

the sludge is evaporated in the upper hearths as hot combustion gases traveling concurrently from the middle hearths 

where combustion takes place. The maximum feed rate is 3. 12 dry tons per hour at 25% solids and 75% volatiles 

condition. It is a continuous feed process. Under normal operating conditions each incinerator runs between 2.0 and 

2.5 dry tons per hour with temperature of the solids between 50 and 80 °F. The furnace is equipped with auxiliary 

natura l gas burners at hearths 2, 4, 6. 8, I 0. and 12. The firing rate of the burners is modulated by a central control 

system to sustain the desired hearth temperatures. 

1.2 Emission Unit and Control Unit Descriptions 

Each air pollution control system is comprised o f a Double Zero Hearth afterburner section of Hearths I and 2, a 

quench section. and EnviroCare® Venturi-Pak (venturi throat sections and mist eliminator) scrubber system. The 

total pressure-drop across the wet scrubber ranges between 25 and 40 inches of water column (in. we). The total 

scrubber water flow should be greater than 1416 gallons per minute (gpm). Exhaust gases pass through this MHI via 

an induced draft (ID) fan and exit the scrubber at 100- 150 °F. 

1.3 Project Team 

Personnel involved in this project are identified in the fol lowing table. 

Table 1-1: Project Team 

Alliance Personnel 

1.4 Test Protocol & Notification 

Lucas Chisser 

Michael Kelley 

Testing was conducted in accordance with the test protocol submitted to Michigan Department of Environment, 

Great Lakes, and Energy (EGLE) by GL WA. 

1.5 Test Program otes 

Testing was completed without any deviations. 

AST-2023- I 997 GLWA - Detroit, Ml Page 1- 1 
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2.0 Summary of Results 

Source lest Report 

Summary of Results 

Alliance conducted compliance testing at the GLWA WRRF facility in Detroit. Ml on ovember 7-8, 2023. Testing 

consisted of determining the concentration of NO. at the exhausts of EUINC7, EUINC8. EUINC9 and EUINC I 0. 

Tables 2-1 through 2-4 provide summaries of the emission testing results with comparisons to the applicable permit 

limits. Any difference between the summary results listed in the following tables and the detailed results contained 

in appendices is due to rounding for presentation. 

Table 2-1: Summary of Results EUI C7 

!Run Number Run I Run2 Run 3 

!Date tln/23 11n123 lln/23 
Average 

Oxygen Data 

Concentration. % dry 10.0 10.0 9.6 9.9 

Carbon Dioxide Data 

Concentration. % dry 7.8 8.0 8.7 8.2 

Nitrogen Oxides Data 

Concentration, ppmvd @ 7 % 0 2 135.8 142.6 133.2 137.2 

Permit Limit, ppmvd @7 % 0 2 -- -- -- 220 

Percent of Limit, % -- -- -- 62 

Table 2-2: Summary of Results EUI C8 

Run Number Run I RunZ Run3 

Date lln/23 11n123 lln/23 
Average 

Oxygen Data 

Concentration, % dry 11.7 11.9 11.7 11.8 

Carbon Dioxide Data 

Concentration, % dry 6.8 6.7 6.9 6.8 

Nitrogen Oxides Data 

Concentration, ppmvd @ 7 % 02 164.7 166.S 188.3 173.2 

Permit Limit, ppmvd @ 7 % 0 2 -- -- -- 220 

Percent of Limit,% -- -- -- 79 

AST-2023-1997 GLWA - Detroit, MI Page 2-1 
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Table 2-3: Summary of Results EUINC9 

Run umber Run 1 Run2 

Date 11/8/23 11/8/23 

Oxygen Data 

Concentration, % dry 12.4 10.8 

Carbon Dioxide Data 

Concentration. % dry 6.0 7.2 

Nitrogen Oxides Data 

Concentration, ppmvd @ 7 % 0 2 154.8 16 1.7 

Permit Lim it. ppmvd t 7%02 -· --
Percent of Limit, % -- --

Table 2-4: Summary of Results EUINCI0 

Run Number Run I Run2 

Date 11/8/23 11/8/23 

Oxygen Data 

Concentration, % dry 13.4 14. 1 

Carbon Dioxide Data 

Concentration, % dry 5.6 5.2 

Nitrogen Oxides Data 

Concentration, ppmvd @ 7 % 0 2 143. 1 157. 1 

Permit Limit. ug ppmvd @ 7 % 0 , .. --
Percent of Limit, % -· --

AST-2023-1997 GLWA-Detroit, Ml 
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RunJ 

11/8/23 

12.3 

6.6 

22 1.2 

-· 

--

Run3 

11/8/23 

13.8 

5.3 

148.2 

.. 

--

Source Test Report 

Summary of Result., 

Average 

11.8 

6.6 

179.2 

220 

81 

Average 

13.8 

5.4 

149.4 

220 

68 
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3.0 Testing Methodology 

Source Test Report 

Temn Methodology 

The emission testing program was conducted in accordance with the test methods listed in Table 3-1. Method 

descriptions are provided below while quality assurance/quality control data is provided in Appendix C. 

Table 3-1: Source Testing Methodology 

Parameter 
U.S. EPA Reference Notes/Remarks 

Test Methods 

Sample Po int Determination 1 ---
Oxygen/Carbon Dioxide 3A Instrumental Analysis 

Nitrogen Oxides 7E Instrumental Analysis 

3.1 U.S. EPA Reference Test Method I - Sample Point Determination 

The sampling location were evaluated in accordance with U.S. EPA Reference Test Method I. The upstream and 

downstream distances were measured and equated to equivalent diameters to confirm compliance with U.S. EPA 

Reference Test Method 1. 

3.2 U.S. EPA Reference Test Method 3A- Oxygen/Carbon Dioxide 

The oxygen (02) and carbon dioxide (CO2) testing were conducted in accordance with U.S. EPA Reference Test 

Method 3A. Data was collected online and reported in one-minute averages. The sampling system consisted of a 

stainless-steel probe, Teflon sample line(s), gas conditioning system and the identified gas analyzer. The gas 

conditioning system was a non-contact condenser used to remove moisture from the stack gas. If an unheated 

Teflon sample line was used, then a portable non-contact condenser was placed in the system directly after the 

probe. Otherwise, a heated Teflon sample line was used. The quality control measures are described in Section 3.4. 

3.3 U.S. EPA Reference Test Method 7E - Nitrogen Oxides 

The nitrogen oxides (NOx) testing was conducted in accordance with U.S. EPA Reference Test Method 7E. Data 

was collected on line and reported in one-minute averages. The sampling system consisted of a stainless-steel probe, 

Teflon sample line(s), gas conditioning system and the identified gas analyzer. The gas conditioning system was a 

non-contact condenser used to remove moisture from the stack gas. If an unheated Teflon sample line was used, 

then a portable non-contact condenser was placed in the system directly after the probe. Otherwise, a heated Teflon 

sample line was used. The quality control measures are described in Section 3.4. 

3.4 Quality Assurance/Quality Control - U.S. EPA Reference Test Methods 3A and 7E 

EPA Protocol 1 Calibration Gases 

Cylinder cal ibration gases used met EPA Protocol I (+/- 2%) standards. Copies of all calibration gas certificates can 

be found in the Qual ity Assurance/Quality Control Appendix. 

Direct Calibration & Calibration Error Test 

Low Level gas was introduced directly to the analyzer. After adjusting the analyzer to the Low-Level gas 

concentration and once the analyzer reading was stable, the analyzer value was recorded. This process was repeated 

for the High-Level gas. For the Calibration Error Test, Low, Mid, and High Level calibration gases were 

sequentially introduced directly to the analyzer. All values were within 2.0 percent of the Calibration Span or 0.5 

ppmv/% absolute difference. 

AST-2023-1997 GL WA - Detroit, Ml Page 3- 1 

11 of 177 



Allfa ... r .... 
TECf-lNICA ... GROUP 

System Bias and Response Time 

Source fesr Reporr 
Testing Methodology 

High or Mid Level gas (whichever was closer to the stack gas concentration) was introduced at the probe and the 

time required for the analyzer reading to reach 95 percent or 0.5 ppmv/% (whichever was less restrictive) of the gas 

concentration was recorded. The analyzer reading was observed until it reached a stable value. and this value was 

recorded. Next, Low Level gas was introduced at the probe and the time required for the analyzer reading to 

decrease to a value within 5.0 percent or 0.5 ppmv/% (whichever was less restrictive) was recorded. If the Low­

Level gas was zero gas, the response was 0.5 ppmv/% or 5.0 percent of the upscale gas concentration (whichever 

was less restrictive). The analyzer reading was observed until it reached a stable value and this value was recorded. 

The measurement system response time and initial system bias were determined from these data. The System Bias 

was within 5.0 percent of the Calibration Span or 0.5 ppmv/% absolute difference. 

Posl Tes/ Sys/em Bias Checks 

High or Mid Level gas (whichever was closer to the stack gas concentration) was introduced at the probe. After the 

analyzer response was stable. the value was recorded. Next. Low Level gas was introduced at the probe. and the 

analyzer value recorded once it reached a stable response. The System Bias was within 5.0 percent of the 

Cal ibration Span or 0.5 ppmv/0/o absolute difference or the data was invalidated and the Calibration Error Test and 

System Bias were repeated. 

Post Test Drift Checks 

Drift between pre- and post-run System Bias was within 3 percent of the Calibration Span or 0.5 ppmv/% absolute 

difference. If the drift exceeded 3 percent or 0.5 ppmv/%, the Calibration Error Test and System Bias were repeated. 

Stratification Check 

To determine the number of sampling points, a gas stratification check was conducted prior to initiating testing. The 

pollutant concentrations were measured at three points ( 16.7. 50.0 and 83.3 percent of the measurement line). Each 

traverse point was sampled for a minimum of twice the system response time. 

If the pollutant concentration at each traverse point did not differ more than 5 percent or 0.5 ppmv/0.3% (whichever 

was less restrictive) of the average pollutant concentration. then single point sampling was conducted during the test 

runs. If the pollutant concentration did not meet these specifications but differed less than IO percent or 1.0 

ppmv/0.5% from the average concentration, then three (3) point sampling was conducted (stacks less than 7.8 feet in 

diameter - 16.7, 50.0 and 83.3 percent of the measurement line; stacks greater than 7.8 feet in diameter - 0.4, 1.0, 

and 2.0 meters from the stack wall). If the pollutant concentration differed by more than 10 percent or 1.0 

ppmv/0.5% from the average concentration, then sampling was conducted at a minimum of twelve ( 12) traverse 

points. Copies of stratification check data can be found in the Quality Assurance/Quality Control Appendix. 

NO, Converter Check 

An NO2 - 0 converter check was performed on the analyzer prior to initiating testing and at the completion of 

testing. An approximately 50 ppm nitrogen dioxide cylinder gas was introduced directly to the NOx analyzer and 

the instrument response was recorded in an electronic data sheet. The instrument response was within +/- IO percent 

of the cylinder concentration. 

AST-2023- 1997 GLWA - Detroit Ml Page 3-2 
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Data Collection 

Source Test Report 

Test mg Methodology 

A Data Acquisition System with battery backup was used to record the instrument response in one (I) minute 

averages. The data was continuously stored as a• .CSY file in Excel format on the hard drive of a computer. At the 

completion of testing. the data was also saved to the Alliance server. All data was reviewed by the Field Team 

Leader before leaving the facility. Once arriving at Alliance·s office, all written and electronic data was 

relinquished to the report coordinator and then a final review was performed by the Project Manager. 

AST-2023-1997 GLW A - Detroit, Ml Page3-1 
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Location: Great Lakes Water Authority - Detroit, MI 
Source: Incinerator 7 (EUINC 7) 

Project No.: AST-2023-1 997 
Run No. /Method _R_u...;n...;l_/...;M__;_et...;h..:.o.;_d..:.3_A;__ ___________ _ 

0, - Outlet Concentration (C0 j , % dry 

where, 
Cob, 9.96 = average analyzer value during test. % dry 

C
0
-----,,..o.""o ... ,---= average of pretest & posttest zero responses. % dry 

CMA 9.86 = actual concentration of calibration gas, % dry 
CM 9.80 = average of pretest & posttest calibration responses,% dry 
C0, I 0.0 = 0 , Concentration, % dry 
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Location: Great Lakes Water Authority - Detroit. Ml 
Source: Incinerator 7 (EUINC 7) 

Proj ect o.: AST-2023-1997 
Run No. /Method ..:.R..:.u;;.:n....:l..:./..:.M..;;.;;.et;;.:h..:.od,;;.,;;..3A:....:.... ___________ _ 

CO, - Outlet Concentration (Ceo,),% dry 

Ce0, = ( C00, - C0 ) x 

where, 
C00, 8.06 = average analyzer value during test. % dry 

C
0 
__ _,0 .... .,..,l2.----= average of pretest & posnest zero responses.% dry 

CMA I 0. 18 = actual concentration of calibration gas. % dry 
CM 10.48 = average of pretest & posnest calibration responses. % dry 

Ceo, 7.8 = CO, Concentration,% dry 

16of l77 
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Location: Great Lakes Water Authority - Detroit, MI 
Source: Incinerator 7 (EUINC 7) 

Project No.: AST-2023-1 997 
Run No. /Method .:.R.:..:u;.:.n;,..1;,../;,..M;..:..:.e,;;;.th;.:.o..:.d..:.7.:.:E;__ ___________ _ 

NOx - Outlet Concentration (CNo,), ppmvd 

where, 
C00, 106.70 = average analyzer value during test, ppmvd 

C
0
--~4~_g,...,4 ___ = average of pretest & posttest zero responses, ppmvd 

CMA 110.60 = actual concentration of calibration gas, ppmvd 
CM 110.82 = average of pretest & posttest calibration responses, ppmvd 

CNo, I 06.30 = NOx Concentration, ppmvd 

NOx - Outlet Concentration (CNo,c7) , ppmvd @ 7% 0 2 

where, 

r_ 20 2 - 7 ~ 
' 20.9 - 02 

CNo, ___ I_0_6~.3_0 __ = NOx - Outlet Concentration, ppmvd 
C0 , I 0.02 = oxygen concentration, % 

CNo.ci 135.8 = ppmvd @7% 0 2 
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Run !\"umber 

Date 

Start Time 

Stop Time 

0 , Concentration, % dry 

CO, Concentration, % dry 

NOx Concentration, ppmvd 

NOx Concentration, ppmvd @ 7 % 0, 

Location Great Lakes Water Authority - Detroit. MI 

Source Incinerator 7 (EUINC 7) 

Project No. AST-2023- 1997 

Run I Run 2 

11/7/23 11nm 

8:30 9:50 

9:30 10:50 

Calculated Data - Outlet 
Co, 10.0 10.0 

Ceo, 7.8 8.0 

C o, 106.3 111 .8 

CN0xc7 135.8 142.6 

19 of 177 

Emissions C alculations 

Run 3 Average 

I 1/7/23 --
I 1:05 --
12:05 --

9.6 9.9 

8.7 8.2 

108.3 108.8 

133.2 137.2 



All~ nce 
r-, C/\L 0 

LoaliN Cmn l..ako \\ alt'.r Aaalllont~ • Dctroil. Ml 

Sourc:t ladneracor 7 (EUINC 7) 

Proj«I No. AST-?OU-1997 

D11t : I IJ07/2J 

Du<1 Oritnt11ion: 

O.<to.,ip: 
Ditontt rr,.. Far \\ al • Ou1.tick tf ,-rt: 

Sipp~ Lcinith: 
Dtpth orD.-cc: 
\\ idt11 of Duct: 

Crou S«lioul Aru of Duct: 
tqlahalr:a1Dblwttr. 

No. of Tc-st Ports: 

N11mbtr or Rcadini,:1 1ttr Poin1: 

Db1anc.t A: 

DiJ1antt A Duce Dianwt~n: 

DiflUtt B: 

DlJluct B Dlfct Oi-1cn: 

Vcrucal 
Cuaalu 

5700 
300 
5'00 
5'00 
1590 
5'00 

" 0 
l I 
100 
2 2 

ActulNumMrof Tr'a\t l"M r.&au: _ _ --'--­
M t:lb .. ffl' 0 nhial aAd Date): MFK UC 11 6 lJ 

RC"k--tr ( lnidali Md 0 a1t"): MfKlAC 11613 

St aci.: Panmdm 

• • .. 
• 
ft' 

• 
n 
(MU~ bt~ 0.5) 

ft 
( ... Jfbt~ J) 

CIRctJLAR DUCT 

LOCATION Of TRAVERSE POL~TS 

10 
II 
12 

161 

500 
6' 
HO 

13) 750 
9}} 

C,ou S«oonal Arca 

• 

• 

• 

,, l l 
1'6 105 
296 19 J 
,o, ll l .,. 611 

9l6 806 
89 5 
96 8 

Stadt Daa,uii 

A• I .& ft 
B• 10 n 

Dqxh ol Duct • s.& LA. 

20 of 177 

IO II 12 

26 2 I 
82 61 

1'6 II 8 
226 1· ' 
1'2 HO 
6H JS 6 

'" 6JJ 

'" 150 

91! 823 
9H 88 2 

9ll 
919 

Oownstr•am 

Otsturba nct-

A 

l 
• 

B 

Upstream 
0.sturba nct 

Method 1 Data 

I •-•-. 

Tn,nK , ... 

II 

II 
12 

% of 
DiamN«-

167 
500 
Ill 

Dista.n« 
from in.tide 

waD 

902 
2100 .... 

DiJian<"t 

Imm 
OULddt el _., 

12 02 
3000 
-Ii 91 



A11fance 
TEG!-I N I G AL GROU P 

Location: Great Lakes Water Authonty - Detroit. MI 
Source: Incinerator 7 (EUINC 7) 

Project No.: AST-2023-1997 
Dal<: lln /23 

Timt 
Unit 

Status 
Unrorrerted Run Average (C..,.) 
Cal Cas Concentration (C~u) 
Prrtest Sys1tm U ro Response 
Posttest System Zero Rrspon~ 
Averaa:e Zuo Response (Co) 
Pretrst System Cal Response 
Posttest System Cal Rrsponse 
Averace Cal Response (CM) 
Correc1ed Run A,•erage Corr) 

830 
831 
8 32 
8:33 
8 34 
8 )5 
8 ) 6 
8.37 
8 38 
8 )9 
N O 
8·4 I 
8·42 
843 
8:44 
8:45 
8 46 
8:47 
8:48 
8:49 
8 50 
8:51 
8:52 
8.53 
8 54 
8 55 
8 56 
8 57 
8 58 
8.59 
9:00 
9:01 
9 02 
9:0) 
9-04 
905 
906 
9:07 
9:08 
9 09 
9·10 
9 I I 
912 
9 · )) 

9.14 
91 5 
9:1 6 
9 17 
9 18 
9·19 
9.20 
9:2 1 
n2 
9:23 
n4 
9:25 
9:26 
9 27 
9.28 
9 29 
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0 , - Outlrt 
-;. dry 
Valid 
996 

9 86 
000 
0 02 
0.01 
9 77 
9.8) 

9.80 
10 02 

12.25 
12.27 
12.2 
12.16 
12.1 
12.01 
11 .96 
11 .85 
11 .68 
11 .64 
11.58 
11.44 
11 .23 
11 .11 
11 .05 
10.98 
10.88 
10.98 
10.95 
10.88 
10.96 
10.95 
10.75 
10.39 
10.31 
9.88 
9.52 
9.78 
8.49 
8.21 
8.43 
8.46 
8.39 
9.09 
9.13 
8.99 
8.88 
8.8 

9.21 
9.31 
9.56 
9.42 
9 18 
8.64 
8.73 
8.9 
8.8 
8.77 
8.66 
8.5 
8.59 
8.57 
8.55 
8.79 
8.74 
8.93 
9.03 
9.13 
9.85 
8.86 

Run 1- RM Data 

COi- Outlet NOx-Ourle t 
•;. dry ppmvd 
Valid Valid 
8 06 106 70 

10. 18 11060 
0.10 611 
0. 14 3 57 
0.12 4.84 
10 46 11 1 59 
10 49 11005 

10 48 110 82 

780 106 JO 

5.96 110.08 
5.97 105.55 
6.03 107.56 
6.1 104.11 
6.15 103.08 
6.22 104.57 
6.37 107.09 
6.42 102.07 
6.53 112.04 
6.55 105.6 
6.62 105.08 
6.64 103.1 
6.48 108.59 
6.81 104.05 
6.83 104.09 
6.84 112.08 
6.88 106.58 
6.84 112.57 
6.83 104.56 
6.9 105.02 
6.96 105.09 
6.98 111 .07 
7.22 105.06 
7.5 114.1 

7.66 106.57 
7.96 108.12 
8.29 105.09 
8.24 108.06 
9.07 107.08 
9.35 113.58 
9.39 107.56 
9.23 110.06 
9.31 111 .55 
8.84 107.06 
8.7 103.08 
8.74 106.06 
8.87 105.08 
8.91 104.59 
8.74 105.59 
8.72 105.07 
8.6 101 .59 
8.73 103.62 
8.98 ,13.56 
9.31 105.57 
9.39 103.07 
9.28 102.06 
9.33 107.12 
9.4 10911 
9.52 10859 
9.59 105.08 
9.62 103.87 
9.58 104.57 
9.56 104.71 
9.39 106.63 
9.4 107.08 
9.31 104.61 
9.14 110.1 
9.02 107.1 
8.55 105.56 
9.12 111 .57 



~ Alliance 
Run 2 - RM Data 

iECHNI CAL GROUP 
Lout ion: Great Lakes Water Authon~ - DctroiL Ml 

Sourc:e: lncmera1or 7 ~EUINC 7) 
Projt<I No.: AST-2023-1997 

o.,., 11n12i 

Timt 0 1 -Outlet C0 1- 0u1lt1 'Ox - Oudet 

Unit -;. d ry o/• dry ppnn·d 

Starus Vahd Valid Valid 
Unc-orrttted Run Ann1ie (C.._) 9 97 8 25 11 l 27 

Cal Cu Conttn1ration (CMA) 9 86 10 18 11060 

Prelest System Ze.ro Rt-Spon.st 002 014 J 57 
Pos lfest System Zuo Rtsponse 00) 014 l 02 
A~·tra&t bro Respon.K (Co) 0 OJ 014 J JO 
Prt ltsl Sysrem Cal Response 9 SJ 10 49 11005 
Pos11es1 System Cal Responu 9 84 10 46 114 14 

Averace Cal Response (C,..) 9 84 10 48 112 10 
CorrtC"ttd Run Average (Corr) l000 799 111 80 

9 50 10 39 8.02 111 .05 

9 51 10.43 8.11 114.05 

9 52 1062 8.1 112.56 
9 53 10.61 8.09 112.05 
9 54 10 53 819 1171 
9 55 1031 8.25 110.52 
9 56 10 33 829 112.57 
9 57 1036 817 11309 
9 58 10 3 8.18 112 55 
919 1004 8 27 111 04 
l000 9 71 8.22 10805 
1001 966 8.49 11251 
10 02 967 85 11107 
10 OJ 951 855 11903 
10 04 948 8.59 11304 
10 05 959 8 52 10852 
10 06 9.7 847 111 54 
1007 98 842 11059 
10 08 968 8.41 111 49 
1009 9 71 8 39 113.55 
10 10 9 79 8.36 112 
10 11 9.83 8.38 111 .03 
10 12 9 75 8.43 118.57 

10:IJ g 77 8.45 109.08 
10 14 9.9 8.43 110.04 
10 15 10.01 84 110.03 
10 16 10.08 836 111.55 
10·17 104 7 87 11107 
10 18 996 85 110.02 
10 19 9.95 8 52 11056 
10 20 10 847 111 09 
10 21 1008 8.39 119.56 
10 22 1013 835 111.56 
1023 1041 8 22 10807 
10 24 10 54 808 11207 
10 21 10 7 789 113 55 
10 26 11 765 114.56 
10 27 11 28 7 39 113.09 
10 28 1145 7 23 12104 
10 29 11 34 7 11 110.62 
10 JO 1154 7.08 11207 
10 J I 11 .2 7 25 119.07 
1032 11.08 7.38 110.57 
IO·Jl 11.01 6.92 111.06 
10 34 11 26 7.26 115.52 
10 35 10.64 7.57 113.54 
10 36 10.53 7.65 113.02 
10 37 10.25 7.84 111.56 
10 JS 10.09 7.93 118.53 
10 39 10.04 7.87 114.08 
10 40 9.57 8.23 115 07 
10 41 9.4 8.35 112 56 
10 42 911 854 119 07 
10 43 876 8 76 11956 
1044 8 47 906 11653 
IO 45 831 929 114 59 
10 46 7.79 967 117.08 
10 47 746 1004 114.54 
10 48 7.87 1016 114 54 
10 49 7 28 96 118 57 
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All~ 
TEGHN I GAL GROU 0 

Location: Grea1 Lakes Water Authonty - Detroit, Ml 
SourC'c: Incinerator 7 (EUJNC 7) 

Project No.: AST-2023-1997 
Dare: 11nm 

Timt 
Unit 

Status 
Uncorrecte d Run AYerage (C.._) 

Cal Gas Conce nlration (CMA) 
Pretesl System Zero Response 
Posnest System Zero Response 
Average Zt:ro Response (Co) 
Pretest System Cal Response 
Posttu t System Cal RHponse 
Averaze Cal Ruponsc (CM) 
Corrected Run An raoe (Corr) 

11 05 

I 1.06 
I 1.07 

I 1.08 
11 :09 
1110 

11 11 

11 12 
11.13 
11 :14 
11 :15 
11 16 

11.17 
1118 
11 19 
II 20 

11 21 
11 22 
11 23 
11 24 

11.25 
11:26 
11:27 
11 ·28 

11:29 
IUO 
I I J I 
11:32 
11 :ll 

11:34 

11.35 
11 :36 
11 ·37 
J )·38 

11:39 
11.40 
11 ·41 

11:42 
11:43 
11 44 
1145 

1146 
11:47 

11 48 
11 49 
II 50 
11 ·5 I 
11 ·52 

11.53 
11 :54 
11 ·55 
11 56 
11.57 
11.58 
11:59 
12·00 

12.01 
12:02 
12:03 

12:04 

23ofl 77 

0 1 - Outlet 
•;. dry 

Vahd 
960 

9 86 

0 OJ 
0 02 
0.03 
9.84 
9 88 

9 86 

9.59 

10.6 
10.19 
10.43 
10.86 
10.87 
10.98 
10 .15 
10.48 
11.01 
11 .59 
11.76 
11 .5 

10.87 
10.6 

10.95 
9.97 
9.58 
9.51 
9.53 
9.35 
9.24 
9.36 
9.34 
9.64 
9.77 
9.89 
9.87 
10.02 
9.93 
9.9 

10.52 
9.72 
9.58 
9.57 
9.48 
9.33 
9.13 
9.02 
8.84 
8.66 
8.37 
8.24 

8 
7.94 
8.34 
8.08 
7.88 
8.1 

7.84 
7.39 
7.52 
7.47 
7.51 
7.91 
8.38 
9.01 
10.46 
11.44 
11.82 
12.43 

Run 3 - RM Data 

CO2 - Oullet NOx - Outlet 
•;. dry ppmvd 
Valid Vahd 

8 94 109 59 

10 18 110.60 

014 3 02 

014 3 52 

0.14 3.27 

10.46 I 14 14 
10 34 109.52 

10 40 111.83 

8 73 108 32 

8.06 113.58 
8.5 111.06 

8.56 11056 
8.1 110.6 

8.14 109.54 
7.9 118.05 

8.57 110.48 
8.29 114.53 
7,86 109.53 
7.34 109.54 
7.26 111 .02 
7.37 111 
7.87 109.04 
8.01 116.99 
7.88 110.05 
8.44 109.08 
8 71 111.02 
8.83 108.51 
8.82 110.51 
8.98 106.54 
9.05 108.56 
9.05 108.99 
9.06 108.02 
8.91 107.53 
8.78 107.53 
8.65 114.52 
8.7 109.49 

8.54 114.57 
8.56 110.58 
8.61 113.02 
8.33 109.07 
8.72 109.51 
8.8 116.51 
8.84 109.49 
8.85 113.06 
9.04 109.05 
9.24 105.06 
9.37 106.04 
9.42 109.04 
9.57 107.05 
9 .8 109.56 
9.85 107.07 
9.97 110.01 

9.95 106.53 
9.65 111 .55 
9.8 107.53 

10.11 106.57 
10.03 105.52 
10.23 105.99 
10.59 105.06 
10.72 106.55 
10.79 104.59 
10,86 113.04 
10.58 106.04 
10.3 111.04 
9.7 106.58 
9 109.54 

7.98 104.54 
7.63 113.01 
7.17 107.04 



All~nce 
TECHN C/\L GROUP 

Run Number 

Date 

Start Time 

Stop Time 

0, Concentration, % dry 

CO, Concentration, % dry 

NOx Concentration, ppmvd 

NOx Concentration, ppmvd @ 7 % 0, 

Emissions Calculations 

Location Great Lakes Water Authority - Detroit, Ml 

Source Incinerator 8 (EUINC 8) 

Project l\o. AST-2023- 1997 

Run 1 Run 2 

11/7/23 11/7/23 

12:28 13:50 

13:28 14:50 

Calculated Data - Outlet 

Co, I 1.7 11. 9 

Ceo, 6.8 6.7 

CNox 109.2 107.4 

CNoxc7 164.7 166.5 
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Run 3 Average 

11/7/23 --
15:05 --
16:05 --

11.7 I 1.8 

6.9 6.8 

124.3 11 3.6 

188.3 173.2 



All~ nce 
TECHN C/\L GROUP 

Lout-On G~at Lakc,!11 W att"r Avthori1, - Dt1roil. M l 

Souru lntintrMor I (EUINC I) 

Project No. AST-101.J-19'7 

10 

II 

ll 

Datt: 11N711J 

Dun Orientation: Ven,a,I --=~-
Duct Daii,1:_-"="'--­

Dbtance from Far WaJI 10 Ouuide of Port: ----'"'-'-;.._­
Ni11pk Lcnxih: __ -"-"';.._-

CltCUlar 
>700 

l 00 

:::: :~ :::;----,-,--5; 00 

>JOO 
15 90 Cron Sttdonal Art:a or Duct:. __ .:..:....;.c,__ 
,, 00 Equ;~~;~:.-;,:-----

Sumbc-rofRcadiJ11!1puPoin1: __ --'-- -

.. 
In 
;. .. 
ft' .. 

Di11ua: A: 1-' 0 ft 

Stack Panmcccn 

OislanctA DuctDianwtc.n: l I (mutt bt?:0..5) 

Distantt 8 : 10 0 ft 

Obu.na- 8 DIKt Diamrten: 2 2 ( mU11 bt?: 2) 

A«ualNumbcrorTn,erw PoirLS: __ ~--
,\luJurtr (lniriaJ and Date): MFK.UC 11 613 

Rt ,·it, rrtr (ll'litiaJ and Datt): MFKLAC 116.23 

Cl RCULAR DUCT 

LOCATION OF TRAVERS[ POINTS 

JV,,,,,J,u of tr11v6U poilfl~ M a dialftffa-

• • 
1'6 16 7 67 u J 2 

85' 5-00 25 0 IH 10 5 

33 J 750 296 19' 

93 l 70 ; lll 
35 . 67.7 

956 806 
• • 5 
968 

S&ack Diagram 
A • IJ ft.. 

B • IOft.. 
Depth of Dua • ,, ,n 

Cros.s Sectional. Arca 

• 

• 

• 
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•Hl9ft•f N umber tS kW 
R•e1~uter Stecks Of Oue1s 

·-...... -~ ... ,..­--------=---

10 II ll 

26 2 I 

82 67 

1'6 111 
226 17 7 

U2 HO 

651 )5 • ,,. .... 
85; 75 0 

918 82 l 
9H 88 2 

93 l 
97.9 

Downstream 
Disturbance 

A l 
• 

B 

UpstrH m 
Otsturb•nce 

I 

Method 1 Data 

Tnnft'X 
Poir.t 

' 10 

II 
12 

.... --- -

.• 10 

Dinana ,. of 

Oiamttt.r 
rrnm iruide 

w,o 

16 7 902 
5-00 2700 

8ll ;; 98 

Di,tan« 
from 

ouui«or 
M~ 

1202 

3000 
., 98 



Allfance 
TECHN I CAL GROU P 

Location: Great Lakes Water Authority - Detroit, Ml 
Source: Incinerator 8 (EUINC 8) 

Project No.: AST-2023-1997 
Date: 11/7/23 

Time 
Unit 

Slatus 
Uncorrec1ed Run Averai e (C.i..) 
Cal Gas Concentration (CMA) 

Pretest Sys1em ~ro Response 
Posttest System Zero Response 
Avuaze Zero Response (Co) 
Pretest System Cal Response 
Posltest Sys1em Cal Response 

AYerage Cal Responst (CM) 
Corrected Run Averait (Corr) 

12.28 
12:29 
12:30 
12.3 I 
12·32 
12 33 
1234 
l2.3S 
1n6 
1n1 
12.38 
12:39 
12:40 
12:41 
1242 
12 43 
12.44 
INS 
12 46 
12 47 
12 48 
12-49 
12:S0 
12 SI 

l2:S2 
12:S3 
12:54 
12·55 
12 56 
12:57 
1n8 
12:59 
13 00 
13 :01 
13.02 
13:03 
13·04 
1305 
13 06 
13.07 
13.08 
13:09 
13 10 
13· 11 

13 12 
13 13 
13.14 
13:15 
13:16 
13. 17 
13· 18 
13:19 
IVi0 
13:21 
13:22 
13 23 
13 24 
ll 25 
13 26 
13B 
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01 •0utlet 
•;. dry 

Vahd 
11.68 

9 86 
0.02 
0.29 
016 
9 88 
9 88 
9 88 
11.69 

11.45 
11.47 
11.96 
11 .85 
11 .86 
11 .79 
11 .64 
11.58 
11 .82 
11 .96 
11.97 
11.77 
11.66 
11.47 
11.39 
11 .39 
11.43 
11.7 
11 .83 
11 .76 
11 .8 

11 .66 
11.81 
11.62 
11.63 
11.81 
11.77 
11 ,91 
11.92 
11 .71 
11 .81 
11 .95 
11 .87 
12.03 
11.86 
11.63 
11.73 
11 .68 
11 .53 
11 .48 
11 .53 
11 .75 
11 .69 
11.73 
11.66 
11.71 
11.7 
11.66 
11 .64 
11.67 
11 .91 
11.87 
11.45 
11.54 
11.48 
11.4 
11.5 
11 .4 
11.4 

11 .35 

C01• 0u1let 
•;. dry 
Vahd 

7 00 

10.18 
014 
0 29 
0 22 
10.34 
10.48 

10.4 1 

6.77 

7.21 
7.18 
6.88 
6 .84 
6,85 
6.88 
6.98 
6.88 
6.89 
6.77 
6.72 
6.83 
6.95 
7.1 
7.13 
7 17 
7.18 
7.05 
6.91 
6.9 
6.87 
6.97 
6.74 
6.99 
6.97 
6.81 
6.83 
6.84 
6.83 
6.81 
6 .77 
6 .76 
6.69 
6.64 
6.76 
6.88 
6.94 
6.8 
7.08 
7. 11 
7.11 
6.96 
6 .92 
6.9 

6.99 
7.07 
7 06 
7.07 
7,08 
7.11 
7.07 
7.06 
7.32 
7.32 
7.31 
7.36 
7.36 
7.39 
7.42 
7 43 

Run 1 - RM Data 

NOx • Outlet 
ppmvd 
Vahd 
108.67 

I 1060 
3 52 
2 67 
3 10 

109 53 
110 56 
110.05 

109 18 

105.02 
114.03 
110.58 
109.1 

114 01 
108.55 
113.55 
110.31 
110.82 
108.63 
102.63 
106.64 
102.62 
104.28 
111.51 
108.54 
105.06 
104. 14 
103.56 
108.57 
108.07 
106.04 
111 .56 
110.54 
107.56 
106.52 
103.04 
108.56 
116.02 
109.02 
108.04 
109.55 
108.52 
110.55 
110.04 
113.07 

107 
108.01 
107.53 
110.55 
107.5 
103.55 
109.07 
102.04 
114.07 
101 .52 
106.03 
107.53 
106.54 
105.02 
105.05 
115.01 
111.52 
116.03 
112.07 
110.54 
111 .51 
112.51 
110.07 
111.04 



f=E' 
All1ar,ce 

Run 2 - RM Data 

TECH N ICAL GRO J 
Lou1ion: Grear Lakes Water Authon~ • Detroit., Ml 

Sourct: lncmera1or 8 (EUJNC 8) 

Projecc No.: AST-2023-1997 
Dolt: lln/23 

Tin:r OJ• Outlet CO, - Oullt t NOs-Ou1ltt 

Unil -,,. dry e;. dry ppnn·d 
s,arus Vahd Valid Valid 

Uncorrttttd Run Anraie (C ... ) II 90 7 04 106 83 
Cal Gu Conct ntrstion (CM.A) 9 86 10 18 11060 
PrtlH I Sysrem Zero Response 0 29 029 2 67 
Poslltsl Sysrtm Zero Rts ponse 016 0 36 343 
Anngt bro Ru ponse (Co) 023 0 )) J 05 
Pretest System Cal Respontt 9 88 10 48 110 56 
PoslltSI Syste m Cal Response 9.86 10 54 109 25 

Avtraze Cal Response (CM) 9 87 10 51 109 91 
Corrected Run Avera e (Corr) 11 93 6 71 107 42 

13 50 11 43 7.05 10806 
ll 51 11.5 713 10308 
I J 52 11 35 7.24 10404 
ll SJ 11 33 7 32 10558 
13 54 1126 7 38 10309 
ll 55 11.16 7 44 1051 
ll 56 11 34 744 10554 
ll 57 11.19 7 46 10409 
ll 58 11 25 75 10309 
ll 59 11 .3 75 102 56 
14 00 11 .55 7 28 10604 
14 01 1162 7 35 1085 
14 02 1194 7 12 10555 
14 OJ 12 03 7 05 10404 
14 04 1214 6 97 104 54 
14 OS 1231 6 74 103 56 
14 06 1243 67 10658 
14 07 12.46 6 65 11108 
14 08 12.56 66 107 08 
14 09 12.6 656 107 04 
14 10 12 7 6 44 106 57 
14·1 I 12 87 6 31 11055 
14 12 12 61 6.39 106.6 
14.ll 12.34 6.6 107.56 
14 14 12.23 6 78 106.04 
14 IS 12.25 6 81 10653 
14 16 12 34 6 75 106.08 
14 17 12.46 6.61 107 02 
14 18 12 42 6.66 10609 
14 19 12 35 6 75 10853 
14 20 12.36 6 76 10605 
14 21 12.21 684 107 57 
14 22 12.01 697 106.07 
14 2) 11.97 704 10609 
14 24 11.99 7 10504 
1425 11 99 704 107 55 
14 26 1199 7 01 105 54 
14 27 11 97 708 11056 
14 28 1201 698 10705 
14 29 12 07 698 11108 
14 30 11 .96 696 10657 
14 31 1215 69 10653 
14 J2 12 13 689 10612 
14·JJ 12 698 10709 
1434 1179 711 11008 
1435 1163 717 10652 
1436 11.31 7 49 107.56 
14 37 11 39 7 46 107.53 
14 38 11.28 7.58 107.06 
14 39 11 .23 7.57 111.05 
14 40 11 .4 7.47 110.55 
14 41 11 .52 7.37 107.48 
14 42 11 .65 7 26 107.52 
14 43 11 .75 717 107.53 
14 44 11.7 717 107 05 
14 45 11 .77 71 11105 
14 46 1184 7 05 10605 
14 47 11 8 709 111 03 
14 48 1186 71 105 54 
14 49 1182 7 02 107 55 
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A11Fance 
TECHN I CAL GROUP 

Locat ion: Great Lakes Water Authority - Dctro1t, Ml 
Source: Incinerator 8 (EUTNC 8) 

Projt« No.: AST-2023-1997 
Dar.: 11/7/23 

Timt 
Unit 

Status 
Uncorrected Run Avtrage (C • ...,) 
Cal Gas Concentration (C~IA) 
Pretest System Zero Response 
Posttest System Zero Respon~ 
Average Zero Response (Co} 
Prettst System Cal ResponR 
Posnest System Cal Response 

Aveni:e Cal Responu (CM) 
Corrected Run Average (Corr) 

1505 
15 06 
15 07 

15 08 
15 09 
15 10 
15 11 

15.12 
15: 13 
15:14 
15·15 
15·16 
15:17 
15·18 
15 19 
15.20 
15-21 
15:22 
15:23 
15_24 
15 25 
15 26 
15 27 
15·28 
15:29 
15 JO 
15.31 
15-32 
15:JJ 
15.34 
15:35 
15:36 
15:37 
1538 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15.45 
15.46 
IS.47 

15 48 
15 49 
15.50 
15·51 

15:52 
15:53 
15.54 
15:55 
15:56 
15:57 
15:58 
15 59 
16 00 
16:01 
16 02 
16.03 
16.04 
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01- Outle t 
% dry 
Valid 

11 70 

9 86 
0 16 

0 10 
0 13 
9.86 
9 86 

9.86 

11.72 

12.5 
12.46 
12.62 
12.7 
12.7 
12.74 
12.72 
12.64 
12.56 
12.52 
12.38 
12.17 
11 .95 
11.78 
11 .72 
11 .72 
11 .55 
11 .43 
11 .3 
11 .22 
11 .08 

11 
10.66 
1062 
10.38 
10.45 
11.3 
11.57 
11.96 
12.32 
12.44 
1259 
12.79 
12.93 
12.97 
13.26 
13.29 
13.2 
13.1 
13.17 
13.09 
13.28 
12.78 
12.44 
12.33 
11.03 
10.21 
9.58 
9.06 
8.82 
10.37 
10.79 
10.7 
10.69 
10.45 
10.77 

11 
10.77 
9.99 
9.3 

Run 3 - RM Data 

C0 1-0utle t N0:1- Ou1let 
•;. dry ppmvd 
Valid Vahd 

7.24 122.78 

10.18 110.60 

0.36 J 43 
0 20 I 17 
0.28 2.30 
10 54 109.25 

10 52 109 72 

10 53 109.49 

691 124.31 

6.68 130.78 
6.69 132.77 
6.5 137.69 
6.5 137.79 
6.47 138.8 
6.48 140.7 
6.48 142.42 
6.49 137.17 
6.6 134.68 

6.61 131.19 
6.79 128.63 
6.89 129.75 
7.1 129.66 

7.17 128.33 
7.23 126.75 
7.27 126.75 
7.39 122.26 
7.53 124.77 
7.63 122.76 
7.67 123.75 
7.79 122.26 
7.86 118.75 
8.14 116.79 
8.25 113.69 
8.44 113.28 
8.42 113.24 
7.7 131 .66 
7.52 135.79 
7.16 141 .71 
6.85 144.16 
6.71 145.76 
6 .56 149.23 
6.38 147.34 
6.31 143.3 
6.18 143.75 
5.99 142.64 
5.95 140.74 
5.94 139.84 
6.08 135.74 
6.06 131.75 
6.01 127.7 
5.85 128.31 
6 .04 124.72 

6.4 118.75 
6.43 114.73 
7.04 111 .35 

8 105.72 
8.47 98.32 
8.98 90.24 
9.25 84.31 
8.62 88.75 
8.1 101 .75 
8.19 106.34 
8.24 103.12 
8.43 96.26 
8.31 92.76 
8.06 97.72 
8.08 102.76 
8.36 100.33 
9.1 73.74 



All~ nce 
TECHN CAL GROUP 

Run Number 

Date 

Start Time 

Stop Time 

02 Concentration, % dry 
CO2 Concentration. % dry 
NOx Concentration. ppmvd 
NOx Concentration, ppmvd @ 7 % 0 2 

Emissions Calculations 

Location Great Lakes Water Authority - DetroiL Ml 

Source Incinerator 9 (EUINC 9) 

Project l'io. AST-2023-1997 

Run 1 Run 2 

11/8/23 11/8/23 

9:00 10:15 

10:00 11: 15 
Calculated Data - Outlet 

Co, 12.37 10.82 

Ceo, 5.98 7.24 

CNC>-,; 95.00 117.23 

CNO,c7 154.8 161.7 
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Run 3 Average 

11/8/23 .. 

11 :30 .. 
12:30 .. 

12.3 1 11.83 
6.64 6.62 

136.63 116.29 
221.2 179.2 



All~1,ce Method 1 Data 
TECHNICAL GROUP 

Loution Grnl Ulkes W1ttr Authorit,· • Dttroit, I\U 

Sour«, lnd.onator 9(EUL-.JC9) 

Project No. AST-2023-1997 

Date: I U08/2J 

S tx-k Paratnttut 

01K"t Orknhtdon: __ v--'"''-'~'-'' '--1 _ 

0 Ul"t Dcsltn=_..cc:::''".::"c::l"'---

o. , 0.-•1••• .... , u ....... - .... 1 s.t• .. up, ..-• ..,. trom ,.,_ oi.n,•11•no;:• •,o .. u"« •1 
OS IO IS 20 Z S 

IO 

II 

l l 

Distuw:e from far Wall to Ouhide of Port: _ _:_57:..;00cc__ 

l\1pplt Ungth:_~3--'.oo __ 
DtpthofDuct:_---'-54_.oo __ 
WkllhofDuct : 5400 in 

CrouS«ilonalArtaofDuct: 1590 ftz 
Equinltnt Di.&mrlrr: 54 00 In 

No. of Test Porb: __ __:l __ 

Number of Rudin&• per Point: ___ _ _ 
Oi1tancc- A: 14 0 ft 

Dist.nee A Dun Oiamttu11: 3.1 (must be;?: 0.5) 

146 
85 4 

Disl11Me 8 : 10.0 ft 

Dist11nc:c 8 Duct Diameters: 2.2 (musl be:!,': l ) 

Actual Numbu o(Tra,·cnc Points: __ ~--

16."' 

50.0 
83) 

Mu1urcr (lniti:111 and Date): MFK, LAC 11 7~ 

Rc,·W:wu (l nitilll 1.od Date) : MFK, LAC 11 i lJ 

CI RCULAR DUCT 

LOCATION OF TRAVERSE POINTS 

N umbl!r o/truwrse poUfts <>n" dit1mdl!r 

' 67 44 3 2 

25 0 14 6 105 

750 296 194 

9).3 704 32 3 

85' 67 7 

956 806 
895 
96.8 

•Pr,'Cl!nf of stock diamrtrr fro,,, msHk wall IQ lrCNUU pomt. 

Stack Ditgnm 
A• 14 ft 
B• IOfi 

Dcpthof[)uc(•54m 

Cross Sectional Arca 

• 

• 

• 

30 of l 77 

• tt~n••Num~ .. fOI 
R e ct• ngurar s1a cta o, Ducts 

10 
2 6 

8.2 
14 6 
226 
34 2 

658 
774 

854 
91 8 
974 

A 

B 

11 12 

21 
67 

11.8 

17.7 

25.0 
356 

64' 
750 

823 
882 

93 l 
979 

Oownnre;am 

Distur~nu 

• 

Upstream 

Disturbance 

I 

Trt-\·tnt 
Point 

IO 

11 

12 

.• 

¾or 
Diamdn 

167 
;oo 
83 J 

,o 

Dislantt 
rrom ln.stdt 

1111·all 

902 

2700 
4498 

DiJlancc 
from 

ouo kte or -~ 
12.02 
3000 

47 98 



~ Alliance 
Run 1 - RM Data 

TCCIINICAL GROUP 
Location: Grca1 Lakes Wa1er Authority - Detroit, Ml 

Sourtt: lncmcra1or 9 !EUlNC 9} 
Project No.: AST·20 23-1997 

D• It: 1118123 

Timt 0 J• 0ullt l CO, - Outlt:t NOi- Outlet 

Unil o/e dry •t. dry pprm·d 

Status Vahd Vahd Vahd 

U11corr«1td Run Annir (C•) 12 23 6 15 96 88 

Cal Gas Coactnlration (C,...J 9 86 10 18 11060 

Prtltst System Uro Respon.w 0 11 008 2 86 
Posntst System Zero luspOf!Sf' 0 24 0 28 344 
Averace bro Response (Co) 0 18 01 8 3 IS 
Prtttst System Cal Rtspo~ 9 Bl 10 )9 113 49 
Pos ettst System Cal Response 9 7S 10 32 11 1 OS 

Avtrace Cal Response (CM) 9 79 10 36 112 27 

Corrtcted Run An:ra e (Corr) 12 37 S 98 9S 00 

9 00 12 3 5 71 69.04 
9.01 12.24 5.7 86.19 
9 02 12.22 5.68 92.33 
9 03 1304 5.53 94.85 
9 04 13.29 5.3 96 39 
9 OS 13.45 517 97.83 
906 13.5 515 99.28 
9 07 13 59 508 99.3 
9 08 13 55 507 9887 
909 13 54 5.1 9882 
9 10 13.61 505 95 28 
911 13 52 512 9976 
912 13.57 506 101.91 
913 1358 507 10229 
9 14 1367 503 103.94 
9 IS 13 54 507 10542 
9 16 1366 501 102.94 
9 17 1369 501 102 34 
91 8 1365 5.04 10295 
9 19 1366 505 102 35 
9 20 13.61 5.05 10396 
9 ll 13 53 5.07 102.92 
9 ll 13.47 513 102.41 
9 lJ 13.4 513 102.41 
9 24 13.3 5.21 102.37 
9 lS 13.29 521 101 .84 
9 26 12 83 5 49 96.86 
9 27 12.88 5 55 99.94 
9 28 12.76 564 100.92 
9 29 12 57 5 76 9993 
9 30 12 53 586 100.42 
9 J I 12 45 593 99.86 
9 32 12 25 608 99.93 
9 )3 1209 6.25 97 87 
9 34 1184 643 96.31 
9 JS 116 663 938 
9 36 11 .34 688 9085 
9 37 10.94 718 8818 
9 38 1065 7 41 86.26 
9 39 10.53 7 55 8381 
9 40 10.33 7 76 81.69 
9 41 10.11 7 95 78.7 
9 42 10.21 7 88 74.00 

9 43 9.65 826 78.2 
9 44 9.65 8.34 79.68 
9 4S 9.55 8.46 82.8 
9 46 9.52 839 84.16 
9.47 1025 804 84.18 
9 48 10 78 746 97 89 
9 49 1098 7 26 99 32 
9 so 11 14 7.08 102 38 
9 SI 11 23 6.97 104 45 
9 sz 1138 689 104.45 
9 SJ 1186 656 109.45 
9 54 12 646 11104 
9 ss 12 08 64 109.99 
9 56 12.06 641 108.95 
9 S7 12 12 6 37 10902 
9 SB 1204 642 103.37 
9 S9 12.1 6 38 1055 
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~ 
Alliance 

Run 2 - RM Data 

TCCIINICA L GROU p 

Loca1ion: Great Lakes Water Authon!l'. •Detroit.Ml 
Source: lncmcra1or 9 {EUINC 9l 

Projeci No.: AST-2023-1997 
Dstt: 11/SnJ 

Timt O, • Oullt l COi • Outld N0.1 •0u1le-t 
Unil -,,. dry ¾ d,y ppnncd 

Status Vabd Vabd Valid 

Untorrttttd Run Average- (C...,) 10 67 7 39 114 53 

Cal Gas Conttntration (Clf ,) 9 86 10 18 11060 

Prtlf:SI System Zuo Respollff 0 24 0 28 l 44 

Posltts t System Zuo Response 006 0 13 J 82 

Avuae,c Ztro Rtsponsc (Co) 0 15 0 21 J 63 

Prttu t Systtm Cal Response 9 75 10 32 111 OS 

Posltesl System Cal Rtsponse 9 72 10 29 105 46 

Avcrace Cat Responn (CM) 9 74 10 JI 108 26 

Corrtctcd Run A,·ua e Corr 1082 7 24 117 23 

10 15 12 5 5.76 114 03 
10 16 1263 572 1145 
10 17 12 76 5.68 115 03 
1018 12 79 566 116 09 
10 19 12 44 592 117 05 
10 20 12 49 5.9 117 12 
10 21 12 49 594 11816 
10 22 12 39 6 106.39 
10 23 12 53 5.88 121 .07 
10.24 12 37 5.95 121.12 
10 25 12 45 5.91 121 58 
10 26 12.35 5.95 122.63 
10 27 12 12 6.11 12314 
10 28 1209 6.18 122 62 
10 29 117 6.36 11953 
10 JO 11 58 6 53 122 01 
10 JI 11 698 12015 
1032 10 61 7 31 11651 
IOJJ 10 21 7 61 11336 
10 34 981 7.95 10903 
10 35 9 33 8.31 10301 
10 36 912 8.52 96.9 
1037 8.64 8.89 89,82 
10·)8 8.35 9.1 87.87 
10 39 8.21 9.27 87.73 
10 40 8.09 9.35 90 71 
10 41 9.09 8.67 9835 
10 42 97 826 107 61 
10 43 1028 7 76 11561 
10 44 1063 748 1206 
10 45 1067 7 45 1195 
10 46 10 92 7 25 123.59 
10 47 11 13 7.1 127 63 
10 48 11 28 6.96 129.68 
10 49 1127 6.94 131.66 
10 50 11 7.1 130 7 
10 51 10.64 7.37 128 21 
10 52 9.95 7.87 121 08 
10 53 9 58 8.17 11508 
10 54 9 48 8.33 112 52 
10 ss 10.03 7.88 114 45 
10 56 997 8.01 113.64 
10 57 9 77 8.11 11 1.58 
10 58 962 8.3 107 43 
10 59 9 75 8.24 10646 
II 00 10 3 7.78 110 51 
I I 01 10 47 7.68 113 92 
II 02 10 56 7 6 11614 
II 03 10 36 7.69 117 53 
II 04 10.56 7.57 118.08 
II 05 10.59 7.55 120.03 
11 ·06 10.46 7.64 119 94 
11 07 10.75 7.48 120.16 
11.08 106 7.54 117.53 
11 09 1023 7.88 113.52 
II 10 1005 8.02 113 56 
11 II 10 8.07 1116 
11 12 1003 8.09 112.48 
11 13 9 84 823 11255 
11 14 9 53 846 111 45 
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All~nce 
TCCIIN CA L GROUP 

Lota1ion: Great Lakes Water Authonty- Detroit. Ml 
Sourre: lncinerator 9 (EUINC 9) 

Projecr No.: AST-20 23-1997 
Date: I I/S/23 

Time 
Unit 

Status 
Uncorrected Run Anrage (C. 11.) 

Cal Gas Concentration (CMA) 
Pretts1 Sysrem Zero Response 
Posttest System Ztro Response 
Aver.age Zt.ro Response (Co) 
Pretest System Cal Response 
Postlesf System Cal Responst 
Average Cal Response (C,-1) 

Corrected Run Avera e (Corr 

11:30 
11:31 
11.32 
11·33 
11:34 
11 35 
11 36 
11 37 
11 38 
11 39 
11 40 
II 41 
11 42 
11 43 
11 44 
11 45 
11 46 
11 .47 
11:48 
11 49 
11 50 
11·5I 
11 52 
11 ·53 
11·54 
11 :55 
11 :56 
11 57 
11.58 
11 59 
12·00 
12·01 
12.02 
12.03 
1204 
12·05 
12·06 
12 07 
12.08 
12:09 
12 10 
12:11 
12:12 
12: 13 
12.14 
12:15 
12.16 
12 17 
12 18 
12.19 
12:20 
12"2I 
12 22 
12•23 
12.24 
12:25 
12:26 
12:27 
12:28 
12:29 
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0 ,- 0utler 
o/e dry 
Valid 
12 II 
9 86 
006 
0 07 
0 07 
9.72 
9 69 
9.71 
12 31 

7.41 
7.15 
7.1 
7.06 
7.52 
7.5 
7.95 
8.38 
9.15 
9.84 
10.62 
11 .36 
12.28 
12.9 
13.34 
13.17 
13.24 

13 
13.11 
13.17 
13.4 
13.54 
13.92 
13.9 
13.32 
13.2 
13.39 
13.58 
13.72 
13.89 
13.97 
14.08 
14.04 
14.01 
14.13 
14.05 
13.36 
13.15 
12.67 
12.61 
12.61 
12.51 
12.54 
12.58 
12.57 
12.71 
12.73 
12.72 
12.72 
12.75 
12.56 
12.07 
12.02 

12 
12.28 
12.26 
12.39 
12.39 
12.41 
12.31 

C01-0utle1 
% dry 
Valid 
6.73 
10.18 
0 13 
0 18 
016 
10.29 
IO 17 
10 23 
6.64 

10.32 
10.45 
10.6 
10.7 

10.55 
10.59 
10.43 
10.16 
9.59 
9.1 
8.48 
7.8 
7.1 
6.5 
6.11 
6.09 
6.07 
6.15 
6.11 
6.02 
5.87 
5.73 
5.46 
5.27 
5.8 
5.97 
5.85 
5.66 
5.59 
5.47 
5.41 
5.25 
5.25 
5.26 
513 
5.1 
5.42 
5.7 
6 

6.07 
6.09 
6.1 
6.05 
6.03 

6 
5.94 
5.88 
5.92 
5.93 
5.92 
6.05 
6.4 
6.49 
6.55 
6.4 
6.44 
6.32 
6.37 
6.37 
6.39 

Run 3 - RM Data 

NOx-Outlef 
ppmvd 
Vahd 

129.32 

110.60 
3 82 
4 33 
4 08 

105.46 
105.46 
105.46 
136 63 

127.05 
129.7 

130.69 
131 .2 

127.04 
121 .6 

11608 
106.47 
98.36 
94.28 
94.43 
98.89 
108.52 
118.05 
124.7 
125.5 
126.3 
92.35 
126.75 
128.87 
130.31 
133.19 
134.58 
139.62 
136.24 
134.71 
134.78 
137.21 
137.25 
138.23 
142.4 
143.35 
145.79 
146.29 
148.36 
148.39 
146.89 
141.77 
138.3 
136.25 
137.24 
133.76 
132.78 
133.19 
133.8 

135.42 
135.23 
135.66 
135.22 
136.68 
137.3 
129.78 
127.74 
126.71 
126.16 
125.15 
129.73 
128.06 
129.16 
129.7 



A11fance 
T ECH N ICAL GROUP 

Run Number 

Date 

Start Time 

Stop Time 

0 , Concentration, % dry 

CO, Concentration, % dry 

NOx Concentration, ppmvd 

NOx Concentration, ppmvd @ 7 % 0 , 

Emissions Calculations 

Location Great Lakes Water Authority - Detroit, MI 

Source Incinerator IO (EUINC 10) 

Project No. AST-2023-1997 

Run I Run 2 

I 1/8/23 I 1/8/23 

13:00 14:10 

14:00 15:10 

Calculated Data - Outlet 

Co, 13.40 14.07 

Ceo, 5.57 5.19 

CNo, 77.21 77. 12 

CNoxc7 143. 1 157. 1 
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Run 3 Average 

I 1/8/23 --
15:20 --
16:20 --

13.81 13.76 

5.29 5.35 

75.60 76.64 

148.2 149.4 



All~ nce 
TEC-IN CAL ,.,ROUP 

LonlkMI G rtal l.aJ(u W • ler A.uthorilJ - ~ ln,lt. ~u 
Sourtt lnclntrator 10 ([UL.~C 10) 

Projtt1 No. AST-202J-l ffi 

D11te: l IJ0812J 

Vcnic., I 

Circular 

Duct Ork-n1a1kin: __ = -­
D1.K1 Dt.tl1n:_-"""-='---

S700 Ob 1ance rroa Far W all 10 Outddt- of Port: - ---'-=--

JOO Nipplf Un11h: ____ _ 

S,00 Dtpth ofDuct: _ ___ _ 

Width of Dun : S-100 
c,..,s..,...,, IA,.,of Durt,---:-= --IS90 

S-100 Equ~~;~::-;::::----'-~- -

Stttk Paramctt-n 

In 
In 
In ,. 
•' 
lo 

Numbu or RH din·~:::-..:: ----,.-4 .,.o - -. 

Dbt-nee A Duct Oiamcteu : ) I (mu.ti be?: 0.5) 
Di.1t.11Me I : 10 0 ft 

Distance B Dud Obtnwltn: 2 2 (muJI be ?: Z) 

A.chul Number o(Trs,-ene Polnll: l 
Meu urTr (lniti.t ... d Date): MFKLAC II '11.1 

Rn~·tr (lnit i.al and Oll.te): MFK IAC 11 1 23 

Method 1 Data 

°" 1 g,..,.•Wi• • lfle t M • ••u..-M s,w • UO•"• • m ""°"" ..-- Dttltwroe nce 'tOdH M • .i..1 
O 1ft 1 !,, 2 2$ 

I 
I .... -

.' 10 

Cl RCULA R DUCT 

10 
II 
12 

14 6 
8S J 

16' 
soo 
8) J 

67 
250 
15.0 
93 J 

emu Sea,oa,aJ Area 

• 

• 

• 

LOCATION OF TRAVERSE POU\TS 

NNmbn of tr.wru poi,tu o,, • diaJIVlu 

u )2 

14 6 IOS 
296 194 
704 323 
8S J 67 7 

9S6 806 
895 
968 

Stack Dugnm 
A• 14tl 

B• 10ft 
Oq,th<'l0u;:i•.S4tn 
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10 
26 
8 l 
140 

22.6 
l -' 2 
658 
77 J 

85 J 

91 8 
974 

A 

B 

II 12 

2 I 
67 
118 

"7 
150 
JS6 
64 J 

7SO 
82 J 
88 2 
9) J 
979 

Downstream 
Disturbance 

l 
• 

Upitream 
Disturbance 

Tra, en e 
. . ... 

10 

II 
12 

Dinan« 
OU1ance 

% of , .... 
Di.lme1u 

from inside 
outskk of 

• •II .... 
167 902 1202 

500 2700 1000 
SJ l J4 91! "91! 



~ Run 1- RM Data 

Alliance 
TC CII N CAL GROU D 

Location: Creal Lakes Water Authon!}: - Detroit. Ml 
Sourer: Incinerator 10 (EUINC 10} 

Projttl No.: AST-2023-1997 
Dalt: 11/8'23 

Tintt 01 - Oullt t CO,-Outlt l NOx• Outlt t 

Unil •;• dry •;. dry ppmvd 
Status Vahd Vahd Vahd 

UnC'orrttlt d Run Averasc (C..,.) 13 15 5 64 74 94 

Cal Ga.s Comen1.-a1ion (CM.J 9 86 1018 11060 

PrtlH I Syutm Zuo RHpon.H: 007 018 4 33 
Poslttlll System Zuo RuponK 009 0 11 J 43 
Average Zero Response (Co) 0 08 0 15 J 88 

Prtltsl System Cal Response 9 69 10 17 105 46 
Posu est Sys.tern Cal Respo~ 9 70 10 20 105 88 

A'\'t.n&t C.I Rrsponn (C") 9 70 10 19 105 67 

Corrttlrd Run A~·era t Corr 1340 5 57 77 21 

13 00 13.28 5.45 7976 
1301 13.4 5 36 81.22 
1302 13.3 5.4 8069 
13 OJ 13.3 5 43 80 82 
13 04 13.28 542 8063 
13 OS 13.45 527 82 17 
13 06 13.66 517 83 72 
13 07 13.68 514 8426 
13 08 13.62 5.1 85 25 
13 09 13.35 5.3 8517 
13 10 12.98 5.57 82.78 
13 11 12 7 5 74 79 82 
13 12 1214 614 7626 
13 13 12.29 6.17 74 69 
13 14 12.27 6.17 7515 
13 15 12.43 5,64 69 07 
13 16 12.44 619 7515 
13 17 12.4 619 74 64 
13 18 12.51 605 74 07 
13 19 12.12 643 7168 
13 20 12.42 621 72 09 
13 21 13.09 58 75 72 
13 22 13.44 5 47 78 68 
13 23 13 58 541 77.66 
13 24 13 47 5.43 77 63 
13 25 13.44 547 7713 
I) 26 13.42 541 76 7 
13 27 13.31 5 49 76 24 
13 28 13.24 557 76 27 
13 29 13.26 5.51 77 25 
13 30 13.27 5.54 77 24 
13 JI 14.22 527 8531 
13 32 12.9 5 73 6908 
1333 12.97 5 71 73 57 
13 34 1301 572 74 19 
13 35 13.26 5.67 7333 
13 36 13.39 5.52 74 64 
13 37 13.35 5.53 75.8 
13 38 13.38 5,56 75.27 
I) 39 13.31 562 74 3 
1340 13.23 556 74 19 
1341 13.24 561 73 77 
13 42 13.31 5 59 72,7 
13 43 13.32 565 72 13 
13 44 13.28 5.57 71.75 
13'45 13.31 5.65 71.16 
1346 13.26 558 72 12 
1347 13.3 564 716 
13 48 1397 526 6866 
13 49 13.17 5 74 6662 
13 50 13.3 564 708 
13 SI 13.16 57 6903 
13 S2 13.08 5.74 68.05 
13 53 13.23 5.72 6813 
13 54 13.12 5.75 67 69 
13 ss 13.09 581 6807 
13 S6 13.05 5.79 68 59 
13 57 12.92 5.87 68 76 
13 S8 13 589 6806 
13 S9 13.16 58 69.18 
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~ 
Alliance 

Run 2 - RM Data 

TCCII N •CAL GROUP 
Loca1ion: Grca1 Lakes Water Authon!X • Deuo1t. Ml 

Sourct: lnc1nera1or 10 (EUlNC 10} 
Project No.: AST-2023-1997 

Date: 11/1123 

Timt O,- Ourlr:t COi-Outlet N0:1• Outlet 

Unit % dry % dry ppmvd 
S1:11us Valid Valid Vahd 

Uncorrected Run Averac,e (C,...) IJ.79 5 29 74 57 

Cal Gas Concentration (CM,J 9 86 10 18 110 60 

Pretest System Zero Response 0 09 0 11 J 4) 

Posnest System Ztro Resp~ 0 10 O il ) )3 

Anrai e bro Respon.ff (Co) 0 10 0 12 ) )8 

Pretest Syslem C 1I Respons-t 9 70 1020 10 5 88 

Posnest Systrm Cal Respo~ 9 68 10 JO 105 07 

Average Cal Response (C~1) 9 69 10 25 105 48 

Corrected Run Avera e (Corr) 14 07 5 19 77. 12 

14 10 13 56 516 7718 
14 11 13.74 508 77.62 
14 12 13 73 521 78.21 
14 13 13.82 516 77.73 
14 14 13 97 515 77.73 
14 15 14.01 5.09 79.19 
14 16 13.96 5.12 79.29 
14 17 14.05 5.06 80.16 
14 18 14 517 79.6 
14 19 14.08 512 79.69 
14 20 14 37 53 844 
14 21 13.91 516 79 78 
14 22 13.81 4 88 6822 
14 23 13.91 518 77.13 
14 24 13.81 5 23 77.84 
14 25 13.72 5 26 76.75 
14 26 13.71 526 7564 
14 27 13.75 525 7462 
14 28 13.7 5 29 74 23 
14 29 13.71 531 73 23 
14 JO 13.71 5 34 7211 
1431 13.55 543 72 6 
14 )2 13.58 5 42 73.26 
14)) 13.55 546 72 16 
14 ) 4 13.49 55 7122 
14 ) 5 1361 542 7063 
14 )6 13.61 542 72.76 
1437 13.68 536 7208 
1438 1431 505 7008 
14 ) 9 13.54 5.49 6507 
14 40 13.61 5.39 72.58 
14 41 13.67 543 73.2 
14 42 13.73 5.39 72.69 
14 4) 13.79 533 73.74 
1444 13.59 5 41 74 21 
14 45 13 73 5.34 73.53 
14 46 13 82 527 7572 
14 47 13.78 5.33 74.72 
14 48 13.75 5.32 74.74 
14 49 13.8 5,31 74.06 
14 50 13.92 53 73.32 
14 51 13 76 5 35 73.73 
14 52 13.84 531 7361 
14 53 13 73 5.36 73.67 
14 54 13 76 539 75.7 
14 55 1418 4 99 64.14 
14 56 13.75 548 71 72 
14 57 13.77 5.4 74.16 
14.58 13.8 5 37 74.08 
1459 13 81 5.34 74,06 
15 00 13 81 539 73.16 
15 01 13 76 536 74. 12 
15 02 1385 532 7407 
15 OJ 13.86 524 75.06 
15 04 13.89 5.22 76.16 
15 05 13.75 524 76.67 
15 06 13.71 5.37 74.62 
15 07 1371 5.35 74.13 
15 08 13.8 5 31 741 
15 09 1381 524 74.65 
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~ Alliance 
Run 3 - RM Data 

TC CII N CAL GROU p 

Location: Great Lakes Water Authon!}'.: •Detroit. Ml 

Source:: lncmcrator 10 (EUJNC 10} 
Projc:ct No.: AST-2023-1997 

Da1t: 11/8123 

Ti~ 0 ,- 0utlct C01 - Oullc:t NOx- Oulltt 

Unil 'Ye dry •;• dry ppmvd 

Status Vahd Vahd V1hd 

Untorrccttd Run Avc:nsr (C ... ) 13 54 5 42 n 84 

Cal Cas Conctntration (C.w.J 9 86 10 18 11060 

Prtcut System Zuo RtsponR 010 Oil J 33 
PosrttSI System Ztro RtSponse 009 0 12 2 06 
Avtra~t Zero Rupon.st (Co) 0 10 0 13 2 70 
PrttHt System Cal RtSpomt 9 68 10 JO 105 07 
Postle.st Sys1tm Cal Response 9 71 IOH 105 54 

Avtragt Cal Response (C,..) 970 10 32 105 JI 

Corrtcltd Run Anra t Corr) 1381 S 29 75 60 

15 20 13.24 533 76 21 
15 2 1 13.31 535 7517 
15 22 13.42 536 7517 
I 5 23 13.44 534 74 1 
l l 24 13.51 537 73 52 
ll 25 13.32 546 7411 
l l 26 13.23 5 58 741 
1 S 27 13.3 559 7415 
ll 28 13.42 5 48 74.62 
IS 29 13.42 523 62 47 
ll JO 13.22 57 7006 
ISJI 13 2 57 71 59 
l l 32 13.3 564 72 17 
l l 33 13.31 562 711 
ll 34 13.36 562 71 1 
l l Jl 136 5.53 73.26 
ll 36 13.54 5.51 72 69 
ll 37 13.6 5 52 72 61 
15 )8 1358 549 72 17 
15)9 13 5 5 49 7163 
ll 40 1354 558 7216 
1541 13.52 558 71 58 
ll 42 13.55 5.59 72.6 
ll 43 13.76 5.4 73.65 
15 44 13.79 5.34 74 74 
15 45 138 526 7615 
ll 46 14.25 4 79 666 
ll 47 13.7 5 31 7358 
15 48 13.73 527 76.22 
ll 49 13.9 5.14 76.64 
ll lO 13.78 519 76.68 
ll ll 13.7 517 77.6 
ll 52 13.69 5 26 7772 
ll 53 13.72 5 25 7716 
1 l l> 13.66 526 7766 
1 l ll 13.67 532 76 2 
ll 56 13.68 527 76 22 
1 l 57 13.6 5.33 75.68 
I l 58 13.54 537 74 66 
ll 59 13.45 546 741 
1600 13.41 546 7417 
1601 13.44 553 72 58 
16 02 13.59 515 62 96 
16 OJ 13.29 564 7061 
16 04 13.3 554 72 64 
16 Ol 13.29 5.6 72.6 
1606 13.32 564 71.13 
16 07 13.33 56 71 65 
16 08 13.54 549 7265 
1609 13.47 55 7317 
1610 13.66 54 7363 
16 11 13.67 5.38 74 67 
16 12 13.6 5.42 73.12 
16 IJ 13.64 547 726 
16 14 13.57 5.49 71.53 
16 ll 1355 5.49 716 
1616 13.52 556 70.6 
16 17 13.69 55 71 09 
16 18 13 91 5.07 6001 
16 19 13.62 5.5 67.51 
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